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Calcium - Magnesium - Bicarbonate (Ca - Mg - HCO3)  Water Type  Young (recently recharged) ground water
  relative to most other types.  This (and its road-salt-affected subtypes, described below) is the predominant water
  in the lacustrine-sand aquifer and in unconfined areas of the Colonie channel aquifer.  The presence of this water
  type in deep confined settings indicates recharge pathways from shallow unconfined areas.

 Calcium - Sodium - Bicarbonate - Chloride (Ca - Na - HCO3 - Cl) Water Type   Ca - Mg - HCO3 water
   moderately affected by road-salt contamination; defined by chloride concentrations between
   50 and 99 milligrams per liter.  Includes ground waters from shallow observation wells affected
   by nearby roadway applications and supply wells whose composite sample represents the
   effect of road-salt application over a wider area.

  Sodium - Calcium - Bicarbonate - Chloride (Na - Ca - HCO3 - Cl) Water Type Ca - Mg - HCO3 water
   strongly affected by road-salt contamination or landfill leachate; defined by chloride concentrations
   greater than 100 milligrams per liter. Chloride concentrations between 100 and 260 milligrams per
   liter indicate a road-salt source; concentrations exceeding 500 milligrams per liter indicate
   contamination from point sources such as road-salt stockpiles and landfills.

 Calcium - Bicarbonate - Sulfate (Ca - HCO3 - SO  ) Water Type4 SO4 ≥ 70 milligrams per liter; Ca  ≥ 100
   milligrams per liter  This water type represents Ca - Mg - HCO3 water affected by ground-water
   withdrawals; found only at wellfields where production wells tap unconfined or locally confined
   settings within the channel aquifer.

Sodium - Calcium - Bicarbonate (Na - Ca - HCO3) Water Type  An intermediate step in the evolution of Ca - Mg - HCO3
  waters toward Na - HCO3 waters or as a result of mixing of these water types.  Sodium concentrations generally
  equal or exceed those of calcium; the increase in sodium is attributed to cation exchange with aquifer materials.
  Thus, these waters represent an intermediate ground-water residence time between those of Ca - Mg - HCO3
  waters and Na - HCO3 waters.  These waters are typically found in confined or locally confined settings along the
  edges of the Colonie channel.  The presence of this intermediate residence-time water type within deep, confined
  areas of the Colonie channel suggests recharge from shallower aquifer areas.

Sodium Bicarbonate (Na - HCO3) Water Type  The oldest (longest residence-time) ground waters within the Colonie
  channel aquifer. These waters are limited to the deeper, most confined areas within the Colonie channel and show little
  or no indication of human influence.  Tritium-based ages of this water are pre-1952, which predates significant
  development in the area. Sodium is the dominant cation and calcium concentrations are low; thus, the water is soft.

WATER-LEVEL CONTOUR – Represents August-September 1998 potentiometric surface in confined hydrogeologic
  settings and the water table in unconfined areas.  Contour interval is 25 feet; dashed where approximately located.
  Hachures indicate depression in potentiometric surface.  Datum is sea level.

GROUND-WATER FLOW DIVIDE – on the potentiometic surface; water on each side of the divide flows away in
  opposite directions.

SUPPLY WELL – includes channel aquifer wells used for public supply (red) and for other uses (brown); Number in
  parentheses is May-August 1998 pumpage total, in millions of gallons.

CHANNEL-AQUIFER WELL WITH WATER-LEVEL DATA

CHANNEL-AQUIFER WELL WITH WATER-CHEMISTRY DATA
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silt and clay

sand or sand and gravel

till or impermeable ice-contact deposits

fractured bedrock

Feet A Water
table A'

EASTWEST

LACUSTRINE SAND AQUIFER (UNCONFINED) (pl. 1A.1, 1A.2) (areal distributions are approximate)
          Total thickness (saturated and unsaturated) of lacustrine sand deposits (typically fine sands):

  ≥ 60 to 100 feet

  ≥ 20 to <60 feet

  0 to < 20 feet 

  Lacustrine-deltaic (medium to coarse) sand and gravel

ALLUVIAL AQUIFER (Generally unconfined, locally confined) (pl.1A.1)

  Approximate extent of coarse alluvial deposits

COLONIE CHANNEL AQUIFER (HIGHLY CONFINED to UNCONFINED) (pl. 1A.1)

 Permeable ice-contact deposits (pl. 1A.2)

 Line of permeable ice-contact deposits of equal thickness, in feet; Dashed where inferred.
    Contour interval variable. (pl. 1A.3)

 Well tapping fractured bedrock immediately below the bedrock surface
   or bedrock-derived gravel at the bedrock surface.

          HYDROGEOLOGIC SETTINGS (DEGREE OF CONFINEMENT) OF COLONIE CHANNEL AQUIFER (pl. 1A.2, 1A.3)
            (areal distributions are approximate):

 UNCONFINED SETTING – aquifer can receive direct recharge from precipitation or through infiltration or
   leakage of ground water from overlying lacustrine or aeolian sand.

   Permeable unconsolidated sediments

   Fractured bedrock outcrop

 VARIABLY CONFINED SETTING – aquifer is overlain by till, till and thin (<20 feet) lacustrine clay, or silt
   (or clay)-bound ice-contact deposits.  This setting may be characterized by locally confined conditions
   where the units are continuous.  Till appears to be a less effective confining unit than lacustrine silt
   and clay in some areas, and may permit recharge to underlying ice-contact deposits or bedrock.  Till is
   typically thinner and less continuous than lacustrine silt and clay and may have permeable washed
   zones or fractures, or may be associated with ice-contact deposits with permeable zones that can act
   as "windows" for recharge.  Water levels or water-quality at several wells with logs that penetrate till or
   poorly-permeable ice-contact deposits indicate unconfined or locally confined conditions.

   <20 feet of till, till with < 20 feet of lacustrine silt and clay, or
     poorly-permeable ice-contact deposits

   20 to 75 feet of till, till with < 20 feet of lacustrine silt and clay,
     or poorly-permeable ice-contact deposits

 CONFINED SETTING – aquifer is overlain by lacustrine silt and clay that appears continuous over much of
   the central Colonie Channel.  Chemical composition of areas underlying thick lacustrine silt and clay is
   characteristic of confined conditions (isolation from the atmosphere), and wells that tap these areas typically
   show high barometric efficiency, which also indicates strong confinement.  Underlying conditions may be
   semiconfined where the unit thins near unconfined areas near the channel edges.

   20 to 60 feet of lacustrine silt and clay
 
   >60 feet of lacustrine silt and clay; typically less than 150 feet
     with a maximum of 230 feet

WELLS (pl. 1A.1, 1A.3)
 
 HYDRAULIC INTERCONNECTION OF WELLS – dotted line connects pumping wells to wells that
   show direct water-level responses.

 WELL OR TEST HOLE FOR WHICH SUBSURFACE DATA ARE AVAILABLE (stored in the USGS' National
   Water Information System (NWIS) or in paper files at the Troy, NY office)
 
 SUPPLY WELL – includes wells used for public supply (red) and for other uses (brown); Town of Clifton Park

 and Town of Halfmoon production well names are followed, in parentheses, by May-August 1998 pumpage
 total, in millions of gallons. 
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A.1 Thickness and extent of lacustrine sand aquifer, including location of medium to coarse lacustrine deltaic sand and gravel,
and extent of the local alluvial aquifer along the Mohawk River.

A.3 Thickness and extent of the Colonie Channel aquifer and its hydrogeologic settings, including the presence or absence
of confining units, and their type and thickness.

B.1 Chemical composition of ground water (1993-98) and ground-water levels (August-September 1998) within the Colonie
Channel aquifer.

B.2 Vertical section A-A' – approximate distribution of chemical water types and water levels within the
lacustrine sand and Colonie Channel aquifers.

A.2 Vertical section A-A' (location shown on A.1) – relations among hydrogeologic units in the Clifton
Park study area.

Plate 1. Hydrogeologic Framework of the Clifton Park Area, Saratoga County, New York
By Paul M. Heisig, 2001

Ground-Water Resources of the Clifton Park Area, 
Saratoga County, New York
ABSTRACT
Ground water is the sole source of public water supply for Clifton Park, a growing suburban community
north of Albany, New York. Increasing water demand, coupled with concerns over ground-water quantity
and quality, led the Clifton Park Water Authority in 1995 to initiate a cooperative study with the U.S.
Geological Survey to update and refine the understanding of ground-water resources in the area.

Ground-water resources are largely associated with three aquifers in the eastern half of the area.
These aquifers overlie or encompass the Colonie Channel, a north-south-oriented bedrock channel
that is filled primarily with lacustrine glacial deposits. The three aquifers are: (1) an unconfined lacustrine
sand aquifer, (2) the Colonie Channel aquifer, which is confined within the deepest parts of the channel
and variably confined and unconfined within the shallower, peripheral channel areas, and (3) an
unconfined alluvial aquifer beneath the Mohawk River flood plain, which represents the southern limit of
the study area. The lacustrine sand aquifer has little potential for large-scale withdrawals because it is
predominantly fine grained and is susceptible to contamination from human activities at land surface.
Water from this aquifer can, however, recharge the underlying peripheral parts of the Colonie Channel
aquifer where hydraulic connections are present. The Colonie Channel aquifer consists of thin sand and
gravel and (or) shallow, fractured bedrock over much of the channel area; discontinuous deposits of
thicker (more than 20 feet) sand and gravel are common in the peripheral channel areas. The deepest,
or central, channel area of this aquifer is isolated from the overlying lacustrine sand aquifer by a
continuous lacustrine silt and clay unit, which is the primary channel-fill deposit. The most productive
areas of the Colonie Channel aquifer are typically the shallow peripheral areas, where conditions range
from unconfined to confined. The most productive aquifer within the area is the alluvial aquifer, which is
sustained to an unknown extent by induced infiltration of Mohawk River water.

The chemical composition of ground water within the Clifton Park area varies widely in response to
hydrogeologic setting, pumpage, and contamination from human activities. These chemical differences
can be used to deduce ground-water flow paths within and between the unconfined and confined areas
of the aquifer system. Six water types are defined; three are naturally occurring and three are the result
of human activities.

Precipitation that infiltrates the land surface is the sole source of recharge to the lacustrine sand aquifer;
precipitation also recharges the alluvial aquifer and unconfined parts of the Colonie Channel aquifer.
Ground-water withdrawals from confined or unconfined peripheral areas of the Colonie Channel aquifer
induce flow from recharge areas, from the underlying bedrock, or from other confined aquifer areas.

The rate of recharge to the confined central area of the Colonie Channel aquifer appears to be low.
Potentiometric levels as much as 100 feet below water-table levels in the overlying lacustrine sand
aquifer indicate two large depressions in the potentiometric surface; these depressions indicate that
withdrawals from this aquifer have cumulatively exceeded the recharge rates. Localized recharge of the
central channel area apparently occurs from two peripheral channel areas that are characterized by
zones of elevated water levels and (or) by water chemistry that differs from those within the central
channel area. Recharge from, or hydraulic connection with, adjoining segments of the Colonie Channel
aquifer to the north and south is likely, but the potential for significant recharge is low because the
aquifer is thin and poorly permeable.
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